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YT nepofHble HAHOTPY6KW: B3aUMO/eiCcTBIE
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Meguna n CMU

YrnepoaHble HaHOTPY6KM UCMOMbL3YHOTCA B Pa3INYHbIX 061aCTAX, B TOM YMC/Ie NPY CO34aHUM KOMMO3WUTHBLIX MaTepuanos, 61o4aTYMKOB, HAHOINEKTPOHHbBIX
Lerneii n MembpaH.

YTrnepoaHble HaHOTPY6KM UCMONL3YHOTCS B Pa3NUHbLIX 061aCTAX, B TOM YMC/Ie NPY CO3AaHUM KOMMO3UTHbLIX MaTepuasos, 610AaTUMKOB, HAHOINEKTPOHHbBIX
Lienei n mem6paH.

HecMOTps Ha TO, YTO OHW [0Ka3a CBOD NMOME3HOCTb B 3TUX Chepax, HUKTO He 3HAaeT B TOUHOCTU, YTO MPOUCXOAMUT Ha MONEKYNSPHOM YpoBHe. Hanpumep,
Kak HaHOTPYGKM U XMMNYECKIEe (hYHKLMOHAbHBIE IPYNMbl B3aMMOZEACTBYHOT APYT C APYroM Ha aTOMHOM ypoBHe? OTBET Ha 3TOT BOMPOC MO3BO/IUT BHECTM
YCOBEPLLEHCTBOBaHUA B ByyLLyie HAHOYCTPOCTBA.

MbiTasicb HaATK OTBET, UCCNEA0BATENN BMEPBbIE CMOF/IN U3YUUTb KOHKPETHBIN MPOLLECC B3aMMOZAEACTBIS 0TAENbHOI (hYHKLMOHALHOW rpynnbl ¢
YINepOAHBIMU HAHOTPYBKAMM, UCMONL3YS NPK 3TOM XUMUYECKYHO CII0BYHO MUKPOCKOMUIO - HAHOTEXHOJIOM M0, KOTOpasi U3MePSIET CU/lbl B3aMMO/EHCTBIS
NPV MOMOLLM KPOLLIEUHbIX MPYXXUHHBIX AaTYMKOB. PYHKLMOHAbHBIE TPYNMbl MPeACTaBNSHOT CO60I HauMeHbLLME 060C0GIEHHbIE FPYMIbl aTOMOB BHYTPY
MO/EKY/Tbl, KOTOPbIE OMPeaensitoT XapaKTepHbIE XUMUUYECKIE PEaKLUM 3TO MONEKY b,

HepasHuii OTUET rpynnbl nccneposateneli u3 Jlnsepmopckoin HauyoHanbHov Jlabopatopun nmeHu J1oypeHca 1 X Kosser packpbii TOT (haKT, 4To cuna
B3aIMOAENCTBUS He CnefyeT TPaaULMOHHBIM TEHAEHLMAM, 3aK/TH0HaOLLMMCS B YBENIMYEHUN MOMSAPHOCTY UK OTTa/IKUBaHWM BOfbl. BMeCTO 3TOro oHa
3aBUCUT OT C/I0XKHbIX 371IEKTPOHHBIX B3aMMOAENCTBUIA, MPOUCXOAALLMX MEXAY HAHOTPYOKOW 1 PYHKLMOHaIbHON TpynMoiA.

«3Ta paboTa OTKPbIBAET HOBbIE FOPVU30HTbI MEPES XMMMYECKOI CUMOBO MUKPOCKOMUER» - ckasan AnekcaHap Hoii, BefyLuwii aBTop paboTsl,
ony6/MKoBaHHOI B OHMaliH Bepcu XypHana Nature Nanotechnology oT 14 okTa6ps.

MoHMMaHMe NPOLLECCOB B3aMMOZENCTBIS MEXAY Yr1epoaHbIMM HaHOTPY6EKammn (YHT) 1 oTAeNbHBIMU XUMUYECKUMIA (hYHKLMOHANBHLIMU FpYRnamu
Heo6X0aMMO A1 paspaboTKY Gy AYLLMX NOKONEHW AAaTUMKOB M HAHOYCTPOICTB, KOTOpbIE OYAyT OCHOBBIBATHCS HA MOHOMOJIEKY/ISPHOM COEAUHEHNN
KOMMOHEHTOB. YT/1IepOAHbIE HAHOTPYGKM YPE3BbIYAiHO Masibl, UTO 3HAUNUTENBHO OCMIOXHSIET M3MEPEHME afre3MOHHON CUbl OfHOV MONEKY bl Ha
MOBEPXHOCTM YINEPOAHON HAHOTPYBKM. B MPOLLIOM UCCefoBaTENsIM MPUXOAUIOCH MONAraThCsi HA MOAE/IMPOBAaHIE, KOCBEHHbIE M3MEPEHUS U KPYTHbIe
UCMbITaHUs Ha MUKPOYPOBHE.

OpHako rpynna u3 JIneepmMopcKoii J/labopaTopum NoLu/a AaibLie U Ha YPOBEHb HUKeE, UTOGbI MoNyUMTL 60Mee TOUHOE U3MEPEHME. YuUeHble CyMenn
MONYYMTb UCTUHHOE B3aMMOJENCTBNE OfIHOI (DYHKLIMOHALHOW FPYMMbI, CHA3WB KOHTAKTHYHO 30HY HAHOTPY6GKM-30HAA 10 N/IOWAAM 0Koio 1.3 HaHoMeTpa
(0AMH MUNNMOH HAHOMETPOB PaBeH OAHOMY MUITIUMETPY).

I"pachmkm afresVioHHoOl CU/bl MOKa3anu, YTO CU/bl B3aMMOAEACTBIA 3HAUNTENbHO Pa3INYAOTCS B 3aBUCMMOCTU OT (PYHKLMKW. YTOBbI NOHATL 3TV M3MepEHMS,
1CCneaoBaTeNM COBMECTHO paboTasn € Fpynmnoii CreLMasimcToB No BbIYUCAUTENLHOM XUMIM, KOTOPbIE OCYLLECTBIIN HESMMUPUYECKME CUMYSLMN
B3aMMOZeNCTBUIA (DyHKLMOHANbHBIX TPYNn ¢ 60KOBOI CTEHKOI 3Ur3aroo6pa3Hoii yriepoHON HaHOTPY6KKM. PacueTbl MoKasanu, 4To cuna B3anMOoAeincTeus
CW/bHO 3aBUCUT OT 3/1EKTPOHHOI CTPYKTYpbI BCTYMNatoLLEen BO B3aMMoAencTame Monekynbl / YHT-cuctemsl. ViccnegoBatenu 6biv f0BOSbHLI, 0GHAPYXXB,
YTO BbIUYMC/IEHHBIE CWJTbl B3aMMOZECTBMA B TOYHOCTI COOTBETCTBOBA/IN pe3y/ibTaTaM SKCMEePYMEHTOB.

«BnepBble Mbl CyMenn MPOBECTW NPSMOe CPaBHEHVE MEXAY IKCMEPUMEHTAIbHBIM M3MEPEHVEM B3aMMOZAEVCTBUA N HESMMMPUYECKUM PacyeToM AN1a
pea/lbHO CUCTeMbl MaTepUasos» - FOBOPUT HOiA. «B NpoLLIoM BCerja CyLLEeCTBOBa/IO HEKOTOPOE PaCXOXKeHVe MeXAy pe3y/ibTaramMmun 3KCMePUMEHTOB 1
BbIUMCINTENbHBLIX METOAO0B. Mbl pafibl, YTO CyMESIN ero YCTPaHUTb».
[laHHoe nccnefoBaHye 0TKPbIBAET HOBbIE BOSMOXHOCTY [i/1f MaTepuanoBefeHrs Ha HaHOYPOBHE.
B03MOXHOCTb M3MEPSATb B3aMMOAENCTBMA Ha YPOBHE OTAENbHOM (PYHKLMOHANLHOM FPYMMbl MOXET YCTPaHUTb 60/bLLYH0 YaCTb Pab0Tbl, OCHOBAHHOM Ha
MPeAMooXeHUsAX, BO BPEMS MPOEKTUPOBAHWNSA HOBbIX HAHOKOMMO3UTHBLIX MaTepuasioB, HaHOAATUYMKOB N MOMEKYNAPHBLIX COOPOK, YTO B CBOKO OYepefb
MOXET CMoCOBCTBOBATL CO3aHMI0 B OyAyLleM 60/1ee KayeCTBEHHBIX U MPOYHbIX MATEPUAasIOoB, a TaKkxke 60/ee YyBCTBUTE/bHBIX YCTPOCTB U [aTHMNKOB.
B JluBepmopckyto rpynny Takxe Bxogar: PalimoHa ®puaan, MenbbypH Jlembe 1 AnekcaHap APTHOXUH.
JNnBepmopckas HauymoHansHas Jlabopatopus nMeHn JloypeHca 6bina 0cHoBaHa B 1952 rogy. OHa 3aHMMaeTCcst BONpocamMy 06ecneyeHns HauMoHanbHO
6e30MacHOCTH, U Lie/b ee AeATeNIbHOCTU 3aKoyaeTcs B 06eCneyeHnm HauyoHabHOM 6e30MacHOCTV U MPUMEHEHWUW HaYKW W TEXHOMOTW N1 PeLeHNs
B&)KHbIX Mpo6/ieM CoBpeMeHHOro Mupa. Jiusepmopckas HaumoHanbHas Jlabopatopus nmeHu J1oypeHca ynpasnseTcs KomnaHueid Lawrence Livermore
National Security, LLC oT nmeHn HauuoHanbHoro Y npaenenus no ObecneveHunto AnepHoit BeaonacHoCcTu, BXOAALWEr0 B CTPYKTYPY MUHMCTepCTBa
OHepretuku CLUA.
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